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ABSTRACT 



With the end of the Cold War, the winds of military 
downsizing are blowing all over the world. Downsizing means 
fewer personnel, less facilities and smaller military budget. 
Therefore, understanding the relationships among factors 
responsible for force operating costs is extremely important 
when facing downsizing budgetary decisions. 

This study analyzes the U.S. Navy main combatant vessels' 
Operating and support (O&S) costs. It seeks to reveal basic 
relationships of O&S costs through accounting and structural 
methods. The accounting oriented analysis found the VAMOSC- 
SHIPS and Jane's combined database to be relatively accurate 
with the exception of nuclear submarines and nuclear aircraft 
carriers. The structural analysis found that the overhaul 
cost should be analyzed separately due to essential 
differences used to calculate overhaul costs and a 1985 policy 
revision to ship overhaul. O&S cost relationships between 
factors other than overhauls were strong. Manpower was found 
to have the most dramatic effect on determining O&S costs. 
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I . INTRODUCTION 



As the Cold War ends, the whole world faces a new 
military challenge: downsizing the armed forces". Tensions 
between the free world and communist countries are eased. 
Because of the nature of democracies, politicians are asked to 
execute the will of the people, and downsizing the military is 
a current goal of the post-cold war constituency. But in line 
with President Bush's recommendations to make the American 
military "... smaller, but better," the military must ensure 
that it maintains or improves the quality of its military 
forces as it reduces its size. 

One measure of an improved military is better combat 
readiness", in other words - better trained personnel and 
better maintained weapons. Operating and support (O&S) costs 
are costs spent in daily operation and support of the force 
and hence can be one measurement of combat readiness. Only by 
understanding the relationships between O&S costs and the 
factors that affect it can we do any further research to make 
constructive models or suggestions about modifying O&S costs. 



x Few exceptions are Iraq, Red China, Haiti, etc. 

Department of Defense Dictionary of Military and 
Associated Terms ", JCS Pub. 1, 1 April 1984. Readiness is 

defined as "the ability of forces, units, weapons systems, or 
equipment to deliver the outputs for which they were 
designed. " 
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A. LITERATURE REVIEW 

An initial study using the same database that this study 
used was conducted by Katsuaki Terasawa, William Gates and Ku 
Shin in March of 1993 [Ref. 1] . The study categorized the data 
into eleven groups and used linear and double log regression 
models to find relationships in O&S costs. Two main 
statistical weaknesses in this study, serial correlation and 
heteroskedasticity, were a result of the database being 
comprised of pooled data. 

Another study conducted by the Institute for Defense 
Analyses (IDA), and titled Estimating Operating and Support 
Costs of Military Forces, (by Paul F. Goree, 1989 project 
leader) [Ref. 2] studied a much wider O&S cost area. It 
performed statistical multivariate regressions on total O&S 
costs and direct O&S costs and included aircraft carriers, 
amphibious ships, attack submarines, cruisers, destroyers, 
frigates, patrol combatants and strategic submarines. The 
report considered serial correlation and identified ship 
overhaul costing procedures as causing otherwise unexplainable 
statistical variations. 

Research from the RAND Corporation entitled. An 
Estimation of USAF Aircraft Operating and Support Cost 
Relations, by Gregory G. Hildebrandt done in May of 1990 [Ref. 
3], studied in more detail the Air Force's overall O&S cost 
structure. Hildebrant's study used averaged annual data and 
provided a well developed statistical model. His model is 
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used as a structural basis for the aggregate part of this 
study with modifications for use with Navy ships vice Air 
Force aircraft. 

B. DATABASE DESCRIPTION 

The database used in this study is the same combined 
database used by Terasawa et al and is constructed from chree 
major sources of data: Visibility and Management of Operating 
and Supporting Cost - Ships (VAMOSC - SHIPS), March 1991; 
NAVSEA Historical Cost of Ships, Naval Sea Systems Command, 
Cost Estimating and Analysis Division (SEA 017); and Jane's 
Fighting Ships, 1988-1989. 

The VAMOSC-SHIPS data is the largest component of the 
combined database. It contains (1) direct unit costs, (2) 
direct intermediate maintenance costs, (3) direct depot 
maintenance costs and, (4) indirect operating costs. There 
are many clearly defined sub-elements under these four 
categories. Appendix A provides detailed compositions of these 
four categories. Because the data provides a level of detail 
down to individual ships, it can be used to estimate different 
cost characteristics among different types of ships. 

The NAVSEA component of the database provides acquisition 
cost data for 652 ships in current and constant 1992 dollars 
and inflation indices. The Jane's component of the database 
provides annual displacement (tons) , commissioning dates, and 
generating capacity/horsepower data from 1981 to 1990. These 
D-BASE and STATA (a statistical software package) formatted 
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